The present study was carried out to evaluate the effects of feeding graded levels of raw Detarium microcarpum seed meals (DSM) at 0, 5, 10, 15 and 20%, respectively on growth performance, nutrient digestibility values and carcass characteristics. Two hundred and twenty five (225) day-old 'Sayed' broiler chicks were divided into five treatments of forty five birds each and randomly allotted to three replicates of 15 birds each in a completely randomized design (CRD). Data were collected on feed intake (FI), growth rate, feed conversion and protein efficiency ratios, mortality, nutrient digestibility and carcass characteristics. At 10, 15 and 20% dietary levels of raw DSM, there was depressed FI, daily weight gain, FCR, PER, nutrient digestibility and dressing weight and cut-up parts, respectively. The organ weights of the heart, lungs, kidney and proventricus were similar (p>0.05) across the treatments but had progressive higher values with in increased in the dietary levels of DSM. The liver, pancreas and gizzard were significantly (P<0.05) increased beyond 5 % DSM inclusion. The results of this investigation suggest that raw DSM can be included in broiler ration up to 5 % without any adverse effects on the birds.
INTRODUCTION
In an attempt to source the locally available nonconventional low cost and nutritionally adequate feedstuff for poultry, considerable attention is being focused on assessing the nutritive quality of different seeds. McDonald et al. (1994) stated that nutritional value of feed could be evaluated in different ways, through carrying out a proximate chemical analysis, evaluation of amino acid profile and by in-vivo and invitro digestibility technique. D. microcarpum seeds have been implicated with anti-nutritional factors (ANFs) such as hydrogen cyanide, phytate, tannins, oxalate and saponins (Anhwange et al., 2004 and Umar et al., 2007) .
Various published reports have highlighted the negative effects of the use of unusual ingredients on some performance parameters of experimental animals as a result of factors such as nutrient imbalance, improper metabolism, presence of antinutritional factors and toxic elements in the ingredient (Emenalom, 1996; Awosanya et al., 1997) .
This study was designed to evaluate the performance and carcass and organ weights of finisher broilers fed raw D. microcarpum seed meal (RDSM).
MATERIAL AND METHODS

Study area:
This study was conducted in the poultry unit of Teaching and Research Farm of Federal College of Wildlife Management, New Bussa, Niger state. The building is of open sided type that permits cross-ventilation in the poultry house, with a concrete floor and zinc-roofing sheet. It is located between latitude 70 80´ and 100 00´N longitudes 40 30´ and 40 33´E.
Source and processing of seeds meals: Dry
Detarium microcarpum fruits were collected from New Bussa, Niger State. The fruits were cracked open mechanically to remove the seeds. The raw seeds were cleaned of dirt and ground raw using 2mm sieve hammer mill to form raw detarium seed meal (RDSM).
Diets formulation:
Five dietary treatments were formulated with diet 1 to served as the control (no D. microcarpum seed meal) while diets 2, 3, 4 and 5 contain RDSM at 5, 10, 15 and 20 % inclusion levels respectively (Table 1) .
Experimental design and management of birds: 225 day-old unsexed 'Sayed' broiler chicks were purchased from Amo farm, Ibadan, Oyo State, Nigeria. The birds were randomly assigned to five treatments of 45 birds each. Each treatment had three replicates of 15 birds each in a completely randomized block design. Birds were raised under deep litter system of management using 2.5× 2.5m pen sizes. The house with the foot dip at the entrance was disinfected 2 weeks prior to stocking of the chicks. Feed and water were supplied ad-libitum while vaccination and medications were strictly adhered to as recommended for broiler chicks' in the tropical environment. The chicks were brooded on papers spread on the floor for the first 7 days and later wood shaving was used till the end of the experiment. Electric heat was supplied using 200 watts bulb for the first four weeks with the room temperature range of 28 to 32 0 C. The lamps heights were adjusted weekly to control (reduce) the heat. The birds were also prophylactically treated against bacterial infection at the second week using Terramycin (chick formula) soluble powder (50g in 50 liters) and against coccidiosis using embazin forte at 30g per 50 liters water on the 18 th day. At the third and fourth week, birds were vaccinated against Newcastle Disease using Lasota and Gumboro using Gumboro vaccine. Feed and water were offered adlibitum during the study period. At the end of 28th day, the birds were weighed. Thereafter, their diets were switched to finisher diets. They were then fed for another four weeks (finisher phase) till day 56.
Measurement of parameters:
Feed intake of each replicate was recorded on a daily basis. Weekly body weight measurements of each bird in a replicate were kept. The feed intake and weight gain recorded were used to estimate feed conversion ratio as a ratio of feed/gain and protein efficiency ratio as a ratio of weight gain/protein intake of each replicate.
Nutrient digestibility trial:
The apparent nutrient digestibility study was carried out at the end of the 8 th week of the experiment. Three birds per replicate were randomly selected and transferred to metabolic cages for five days adaptation period, followed by a 12 h fasting and five days total collection of the droppings. The droppings were oven dried, bulked and representative samples taken for chemical analysis. The percentage of the nutrients (DM, crude protein, crude fibre, ash and ether extracts) were computed individually using the formula of McDonald et al. (1994) method.
Evaluation of carcass and organ weights : At the end of the feeding trial (56 days), three birds per replicate were randomly selected, starved overnight, weighed and slaughtered. The birds were bled and dipped into a warm water (60 o C) bath for 5 minutes, feather-plucked after scalding and eviscerated. The carcass and cut parts (Breast, Back, Thigh, Wings, Neck and Head) were removed and expressed as percentage of live weight according to Salsbury and Salsbury (1962) procedure. Weights of the visceral organs (liver, spleen, heart, proventriculus, lungs, kidney, gizzard and pancreas) were carried out and expressed as percentage of live weight.
Chemical analysis:
The proximate composition of raw detarium seed meals, diets and faecal droppings were determined for crude protein, crude fibre, ash, ether extract and nitrogen free extract using AOAC (2006) methods.
The anti-nutritional factors (phytic acid, oxalates, hydrogen cyanide, tannins and saponins) of raw D. microcarpum seeds were screened for qualitative and quantitative toxicity levels using the following methods. Total oxalate was determined according to Day and Underwood (1986) procedure. Phytate was determined using Reddy and Love (1999) method. Saponin was determined using the method of Birk et al. (1963) as modified by Hudson and El-Difrawi (1979) . Tannin was determined using the method of Trease and Evans (1978) while hydrogen cyanide was determined by method of AOAC (2006).
Statistical analysis:
Data were subjected to analysis of variance as described by Steel and Torrie (1980) . Treatment means were compared by Duncan's multiple range test (Duncan, 1955) . 
RESULTS AND DISCUSSION
The proximate composition and anti nutrients of D. microcarpum seeds is shown in Table 2 ,while the chemical components of the experimental diets are shown in Table 3 .
The dry matter value of 89. 42% was comparable to soybean, GNC and cotton seed cake. The high DM content of the detarium seeds is an indication that they can be stored for a long time without the development of moulds. The crude protein value (26.54%) of raw D. microcarpum seeds in this study is not in conformity with earlier reports by Apata and Miachi (2004) who reported higher value (35-37 % CP) and Anhwange et al. (2004) lower values (12-18% CP). Crude fibre (CF) value of 11.11% was obtained. The high fibre content of the raw seeds could be due to the relatively thick content of the seed coats. This finding is in agreement with that of Apata and Miachi (2004) and Anhwange et al. (2004) who reported high dietary fibre content of 35-37 % per 100g dry matter for raw D. microcarpum. The percentage crude fat obtained for the raw seed was higher (15.18 %) compared with the commercial GNC and Soybean. The ANF values obtained in this study were higher compared with those reported by Anhwange et al. (2004) and Umaru et al. (2007) .
Proximate composition of experimental diets
Results of the analyzed chemical composition of the experimental diets are presented in Table 3 . There diets did not show any significant differences among the treatments but slight variations in numerical values were obtained. The crude fibre and fat contents of the diets increased with increasing levels of D. microcarpum seed meals (DSM) which could be attributed to the increased in graded inclusion levels. The growth performance of the broiler birds fed raw DSM is presented in Table 4 .
The growth performance and total feed intake were significantly (p<0.05) different among the treatment groups. The final live weight, feed intake and weight gain of the birds decreased as the quantity of raw detarium seed meal increased in the diets. The percent mortality of birds on 15 and 20 % diets were similar (P>0.01) but significantly (p<0.05) higher than other treatments. They were legs deformities (24.44 %) of birds on 15 and 20 % raw diets and non-in other treatments (Table 4 ).
The decrease in the final live weight, feed intake, weight gain and poor FCR and PER as the quantity of raw detarium seed meal increased in the diets agrees with similar observations with broilers fed raw jack bean diets by Leon et al. (1991) and Ologhobo et al.(1993) . This could be attributed to the relatively high crude fibre and inherent anti-nutritional factors present in the raw DSM. The superior (p>0.05) FCR and PER of birds on diets 1 and 2 suggests that there was enhanced availability, digestion, absorption and utilization of the nutrients by the broilers.
High dietary fibre level has been shown to depress feed and consequently nutrient intake in animals (Kass et al., 1980) . Olomu (1995) reported that saponin impairs performance through its irritating effect on the linings of the mouth and guts and through its bitter taste. Tannin in diets imposes an astringent taste that affects palatability, reduce feed intake and consequently body growth. It also binds to both exogenous and endogenous proteins including enzymes of the digestive tract, thereby affecting the utilization of protein (Bagepallis et al., 1992; Aletor, 1993; Sotelu et al., 1995) .
Mortality/ legs and neck deformities of birds on 15 and 20 % diets may be an indication of toxicity due the presence of ANFs in the raw seeds. The analyzed result of D. microcarpum seeds revealed the presence of phytate which according to Oke (1996) , a phytate diet of 1-6 % over along period decreases the bioavailability of mineral elements in monogastric animals. Phytic acid can bind to mineral elements such as calcium, zinc, manganese, iron and magnesium to form complexes that are indigestible, thereby decreasing the bioavailability of these elements for absorption (Erdman, 1979) . Phytate is also associated with nutritional diseases such as rickets and osteomalacia in children and adult respectively.
Nutrient digestibility:
Results of the digestibility studies (Table 5) showed that there was a significant (P>0.05) reductions in the digestibility of nutrients with increasing raw DSM inclusion levels in the diets. Birds on diets 1 and 2 had similar nutrient digestibility which could be an indication that the birds could tolerate raw DSM up to 5 % inclusion level in the diets. The reduction in crude protein digestibility and other nutrients with increased in raw DSM may be ascribed to the presence of the anti-nutritional substances contained in the detarium seed meal. The anti nutritional factors (ANFs) interfere with metabolic process such that growth and bioavailability of nutrients are negatively influenced (Binita and Khetarpaul, 1997) . Like other ANFs, ingestion of a sufficient amount of dietary tannin reduced daily gain and impaired feed efficiency due to decreased digestibility of protein in rats (Mosley and Griffiths, 1979) ; chickens (Longstaff and McNab, 1991) and pigs (Jansman et al., 1993) . Tannins have a high protein binding capacity. That is, tannin-protein complexes, which are extremely hydrophobic (Mitaru et al., 1984) and have been implicated for low protein digestibility and low amino acid availability with increased faecal nitrogen excretion in rats (Mosley and Griffiths, 1979) , pigs (Hlodversson, 1987) and chickens (Ortiz et al., 1993) .
Carcass yield, cut-up parts and internal organs of broiler chickens:
The percentage dressed weights and cut-up parts were significantly (P <0.05) affected by the test diets. The birds on the control and 5 % diets recorded the highest yield of live weight, plucked weight, dressing percentage and weights of the breast, thigh, wing, back, neck, leg and head (Table 6 ). The birds on 10, 15 and 20 % diets had the lowest yield with decreased economic importance in table meat production, indicating that the birds could not achieve the full potential benefits from the diets.
The poor carcass quality of birds on DSM based diets might be due to reduction in feed intake and impairment in utilization of nutrients attributed by the high ANFs in the raw seeds. Roscchack et al. (1986) and Schrews (2000) demonstrated that nutrition exert several influence on the development of carcass trait, organs and muscular growth in broilers. The lower plucked weights and dressing percentage of broilers fed the raw D. microcarpum seed meal diets may have resulted from their smaller live weight as reported by Broadbent et al.(1981) , since the surface area and the weight determine the amount of feathers and visceral required respectively. The inferior performance response notice in the birds fed DSM based diets could be attributed to inhibitory activity of the toxic factors in the seed meals. This may be explained by high mortality of birds on 10, 15 and 20 % raw DSM diets. The values of kidney and heart for all the diets were not significantly (P>0.05) affected.
The weight of the heart of birds fed DSM based diets were slightly lower compared with those of the control and 5 % birds though not statistically different, still indicating the effect of the degree of differences in the anti-nutrients in the raw seeds. The heavier liver of birds on 10, 15 and 20 % diets may be due to the effects of saponin toxicity in the feed causing inflammation and friable liver.
CONCLUSION
The investigation revealed that detarium seed is a rich source of nutrients and contained anti nutritional factors. The raw seed meals could be tolerated by broiler chicks up to 5% inclusion levels in the diet without any adverse effect on performance and carcass characteristics.
